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(54) Rear projection screen 

(57) To provide a rear-projection type screen in 
which « without the need for a tape-attachment operation 
on the outer circumferential part of the lens sheets, the 
top of the Fresnel lens can be prevented from being 
pared by the abrasion caused by the vibration during 
transportation. A rear-projection type screen according 
to the present invention is configured from two or more 
overlapping sheet-like members such as a Lenticular 
lens sheet 1 and Fresnel lens sheet 2, in which a fixing 
protrusion 3 is Integrally fomned in the sheet-like mem- 
bers in such way that neither of the two sheet-like mem- 
bers is displaced from the state in which the two sheet- 
like members overlap. A protrusion, used to attach the 
rear-projection type screen to the main body of a rear- 
projection-type image display apparatus or the screen 
frame, may be integrally formed in the sheet-like mem- 
bers from which the. rear-projection type screen is con- 
figured. In addition, a protrusion, which produces a gap 
between the top of a lens in one of the sheet-like mem- 
bers and the other sheet-like member in a slate in which 
the two sheet-like mennbers overlap, may be integrally 
form d in the sheet-like members. 
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Description 

[0001] The present invention relates to a rear-projec- 
tion type screen employed in a rear-projection type tel- 
evision set. 

[0002] Examples of well-known rear-projection type 
screens of the prior art employed in rear-projection type 
television sets include, as shown in figure 10, a 2-sheet 
type in which a Lenticular lens sheet 1 and Fresnel lens 
sheet 2 are combined, and as shown In figure 11, a 
3-sheet-type in which a Lenticular lens sheet 1 , Fresnel 
lens sheet 2 and front plate 3 are combined. In these 
rear-projection type screens of the prior art - in which 2 
or more plastic lenses of different thickness and material 
quality are combined - gaps, which have their origin in 
the difference in magnitude of the elongation and shrink- 
ing of the constituent members (lens sheets or front 
plate) with respect to changes in temperature and hu- 
midity of the surrounds, are generated between the con- 
stituent members. For this reason, rear-projection type 
scr ens (JP-U-1 -142901 ) have been configured in 
which, in the manufacturing stage of the lens sheets, 
warp is imparted In advance by the mounting of a flat 
surface lens sheet in a mold and the heating thereof in 
this state, the elastic forces of the lens sheets are uti- 
liz d to closely attach the lens sheets, and the lens 
sh ts are fixed in the screen frame in such a way that 
no gaps are formed. 

[0003] When a television set comprising a rear-pro- 
jection type screen, in which lens sheets and a front 
plate are fixed in the projection sheet frame, is trans- 
ported for a long time, abrasion between the lens sheets 
occurs which is caused by vibration during transporta- 
tion. As a result, the top of the Fresnel lens and the top 
of the Lenticular lens are pared, or the rear surface of 
the front plate is pared, whereby the problem of a sig- 
nifbant reduction in television set Image quality is gen- 
erated. Generally, in the state in which the screen is be- 
ing used, the paring of the top of the Fresnel lens and 
the like Is generated mostly in the region of the upper 
and lower edge parts. 

[0004] In order to solve this problem of the paring of 
the top of the Fresnel lens and so on, a screen in which 
the sharpened section of the top of the Fresnel lens is 
flattened (see JP-A-2-93531 ), and a screen In which the 
macroscopic cross-sectional shape of the Lenticular 
lens sheet is formed to approximate a spherical shape 
in which the curved lines and straight lines are combined 
(JP-U-1 -97327), have been proposed. 
[0005] However, in order for the image quality not to 
be reduced for screens in which the top of the Fresnel 
lens has been flattened, there arc limits that only a 
minut section of the top of the Fresnel lens, whose 
width of the top may be only several \im and through 
which the projected light does not pass must be flat- 
tened, whil the shape of the other s ction through 
which the projected light passes must not be altered. 
For this reason, the prevention effect on the paring 



caused by the abrasion of the lens sh ets is inadequate. 
In addition, in a Fresnel lens sheets for rear-projection 
type screens, the above-mentioned flat part of the top 
of the Fresnel lens which have concentric graves cannot 

5 be provided selectively in just the upper and lower edge 
regions of the screen through manufacturing process 
employing a metal mold for the lens sheet produced by 
cutting each single groove with a cutting tool. Thereup- 
on, a problem arises in that the cutting must be per- 

10 formed to a region, from the left and right edges of the 
screen, in which the provision of the flat part in the top 
of the lens is unnecessary. 

[0006] On the other hand, in a screen in which the 
macroscopic cross-sectional shape of the Lenticular 

IS lens sheet is an approximately spherical shape in which 
the curved lines and straight lines are combined, gaps 
are generated between both lens sheets in a region in 
which the macroscopic cross-sectional shape of the 
Lenticular lens sheet constitutes a straight line shape in 

^ environments of high temperature and the like. When 
the size of the warp is enlarged to solve this problem, a 
paring of the top and so on of the Fresnel lens is liable 
to occur due to the abrasion of the sheet at a region in 
which the macroscopic cross-sectional shape of the 
lens sheet constitutes a curved line shape. For this rea- 
son, it is difficult to remove the problems of elimination 
of the gap between the sheets and prevention of paring 
of the top and so on of the Fresnel lens simultaneously. 
[0007] In addition, in order to prevent the paring of the 

30 top of the Fresnel lens and so on due to the abrasion 
caused by vibration during transportation, the attach- 
ment of a tape to the outer circumferential part of the 
lens sheets or front plate has been performed by oper- 
ators. However, there are times when the lens is dam- 

35 aged during the application of the tape, because this op- 
eration is complicated. 

[0008] In view of the foregoing, it is an object of the 
present invention to prevent the paring of the top of the 
Fresnel lens and so on due to the abrasion caused by 

40 the vibration during transportation without the need for 
a tape attachment operation on the outer circumferential 
part of the lens sheets and so on In a rear-projection 
type screen which is configured by the combination of 
a Fresnel lens sheet and Lenticular lens sheet and so 

45 on. 

[0009] According to one aspect of the present inven- 
tion, for achieving the above-mentioned object, there is 
provided a rear-projection type screen configured from 
two or more overiapping sheet-like members, including 

so a fixing protrusion integrally fonned in the sheet-like 
member in such way that neither of the two sheet-like 
members is displaced from the state in which the two 
sheet-like members overiap. The rear-projection type 
scr en is configured from, by way of example, (1) two 

55 sheet-like m mbers comprising a Lenticular lens sheet 
and a Fresnel lens sh et, or (2) three sheet-like mem- 
bers comprising a Lenticular lens sheet, a Fresnel lens 
sheet and front plate. Consequently, the sheet-like 
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memb rs from which rear-projection screen is config- 
ured further include a protrusion which is Integrally 
formed in the sheci hkc members, used to attach the 
rear-projeclion screen lo the main body of a rear-pro- 
jection image display apparatus or to a screen frame. 
The above-mentioned atlachmGnt protrusion may be in- 
tegrally formed independcnlly without the provision of 
the above-mentioned fixing protrusion in the sheet-like 
member from which the rear-projection screen is con- 
figured. Further, a protrusion may be integrally formed 
In the sheet-like member for the purpose of generating 
a gap between the from end section of the lens In one 
of the sheet-like members and the other sheet member 
when the two sheel-likc Ticmbcrs overlap. This gap may 
be of a magnitude to allow tno iront end section of the 
lens In one of the sheet -tike mcmocrs comes into partial 
contact with the other shoot iiko momt>er. The above- 
mentioned three protrusions h'c provided outside the ef- 
fective region of the image range 
[0010] The above and furthei objects and novel fea- 
tur s of the invention will more fully appear from the fol- 
lowing detailed description when the same is read in 
connection with the accompanying drawings. It is to be 
expressly understood, however, that the drawings arc 
for purpose of illustration only and are not intended as 
a definition of the limits of the invention. 

Fig. 1 is a perspective view that shows one example 
of the rear-projection type screen according to the 
present invention; 

Fig. 2 is a perspective view that shows another ex- 
ample of the rear-projection type screen according 
to the present invention; 

Fig. 3 is a perspective view that shows another ex- 
ample of the rear-projection type screen according 
to the present invention; 

Fig. 4 Is a perspective view that shows another ex- 
ample of the rear-projection type screen according 
to the present invention; 

Fig. 5 is a perspective view that shows another ex- 
ample of the rear-projection type screen according 
to the present invention; 

Fig. 6 is a perspective view that shows another ex- 
ample of the rear-projection type screen according 
to the present invention; 

Fig. 7 Is a perspective view that shows another ex- 
ample of the rear-projection type screen according 
to the present invention; 

Fig. 8 is a perspective view that shows another ex- 
ample of the rear-projection type screen according 
to the present invention; 

Fig. 9 is a schematic diagram of one example of an 

injection molder used for the molding of the Fresnel 

lens sheet by an inj ction-molding method; 

Fig 1 0 is a schematic diagram of a rear-projection 

type screen of the prior art employed in a r ar-pro- 

jection type television s t; and 

Fig 11 is a schematic diagram of a rear-projection 



type screen of the another prior art employed in a 
rear-projection type television set. 

[0011] A schematic diagram of one example of a rear- 

5 projection type screen according to the pres nt inven- 
tion is shown in figure 1 and figure 2. The rear-projection 
type screen shown in figure 1 comprises a Fresnel lens 
sheet 1 and a Lenticular tens sheet 2, and a protrusion 
4 is integrally formed in the Fresnel lens sheet 1 at the 

^0 Lenticular lens sheet 2 side of a region outside the Im- 
age range. As shown In figure 1 , a hollow place corre- 
spondent to the protrusion 4 is formed In the Lenticular 
lens sheet 2 at the Fresnel lens sheet 1 side. By the 
fitting of the protrusion 4 of the Fresnel lens sheet 1 into 

^5 the hollow place of the Lenticular lens sheet 2 both are 
fixed. As a result, the tape attachment operation in the 
outer circumferential part of both sheets is unnecessary. 
The rear-projection type screen shown in figure 2 com- 
prises a Fresnel lens sheet 1 , a Lenticular lens sheet 2 

20 and a protrusion 4, which is Integrally formed in the Fres- 
nel lens sheet 1 at the Lenticular lens sheet 2 side of a 
region outside the image range, for fixing both lens 
sheets. The rear-projection type screen shown in figure 
2 further comprises a protrusion 5, which is provided in 

25 the Fresnel lens sheet 1 at the rear side of region outside 
the image range, for fixing in a screen frame 6 and an 
attachment part 7 for the main body of rear-projection 
type image display apparatus. The fixing protrusion 5 
may be fixed to just either the screen frame 6 or the at- 

30 tachment part 7 for the main body of the rear-projection 
type image display apparatus. It Is preferable that the 
above-noted two protrusions 4,5 shown in figure 2 be 
formed of a material which is the same as the material 
for the main body section of the lens sheets. In the case 

35 in which different materials are employed for the protru- 
sion and the main body section, there is a possibility that 
a peeling will occur at the Interface of the different ma- 
terials and, by the differences in thenmal expansion and 
• water absorption a wavlness or wrinMes will be oc- 

40 curred. 

[0012] Schematic diagrams of another example of a 
rear-projection type screen based on the present inven- 
tion are shown In figure 3 and figure 4. The rear-projec- 
tion type screen shown in figure 3 and figure 4 compris- 

45 es a Fresnel lens sheet 1, Lenticular lens sheet 2 and 
front plate 3. In the rear-projection type screen shown 
In figure 3, a fixing protrusion 4 is integrally formed in 
the Fresnel lens sheet 1 in such a way that the Fresnel 
lens sheet 1 , Lenticular lens sheet 2 and front plate 3 

so are not displaced. In the rear-projection type screen 
shown in figure 4, a fixing protrusion 4, such that the 
Fresnel lens sheet 1 , Lenticular Ions shoot 2 and front 
plate 3 are not displaced, and a protrusion 5, used for 
attachment to screen frame 6 and an attachment part 7 

55 of th rear-projection type image display apparatus 
main body, are integrally formed in the Fresnel 1 ns 
sh et 1 . 

[0013] Although a hollow place of the rear projection 
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screen shown in figures 1 to 4 is provided in th Len- 
ticular lens sheet 2 which is correspondent to the pro- 
trusion 4 of the Fr snel lens sheet 1 and, as shown in 
Figure 5, the whole of the Lenticular lens sheet 2 may 
be fitted in the Fresnel lens sheet 1 without a hollow 5 
place being used In the Lenticular lens sheet 2. Also the 
whole of the Lenticular lens sheet 2 may be inserted in 
a front plate 3 in which a protrusion 4 Is provided at the 
both edges of the front plate 3 as shown in figure 6. 
[0014] Schematic diagrams of another example of a io 
rear-projection type screen based on the present inven- 
tion are shown In figure 7 and figure 8. In the rear-pro- 
jection type screen shown in figure 7, a protrusion 8, 
which produces a gap between the top of the lens of 
both lens sheets In a state in which the Fresnel lens is 
sheet 1 and Lenticular lens sheet 2 overlap, is provided 
in the Fresnel lens sheet 1 . In the rear-projection type 
screen shown in figure 8. a protrusion 8, which produces 
a gap between the lop of the lens of the Lenticular lens 
sheet 2 and the front plate 3 in a state in which the Len- 20 
ticular lens sheet 2 and front plate 3 overlap, is provided 
in the front plate 3. It Is preferable that the gap be 0.1 
mm or above. However, because the resolution of the 
projected image is worsened as the magnitude of this 
level difference increases, it is preferable that the gap 3, 
be 2.0 mm or less. 

[0015] The Fresnel lens sheet can be fomied by in- 
jection-molding using, for example, an acrylic resin, 
polycarbonate resin, a polyolefine resin, a polystylene 
resin, and a thermoplastic elastomer resin or a copoly- 3o 
met resin of these. In addition, the Fresnel lens sheet 
can be molded by a press-molding method and a pho- 
topolymehzation (2P) method in which an ultraviolet 
cured resin Is employed. The Lenticular lens sheet can 
be molded by, for example, extrusion-molding in which 
an acrylic resin is employed. The above-mentioned 3 
types of protrusions can be molded by the advance- 
processing, in a metal mold employed in injection-mold- 
ing or a stamper which is used together with the metal 
mold, of an inverse mold for the protrusion. 4iD 
[001 6] An example of an injection molder used for the 
molding of the Fresnel lens sheet 1 by an injection-mold- 
ing method is shown in figure 9. In the injection-molding 
method, a stamper 9 is attached to a fixed mirror 1 0 side 
and movable mirror 11 side. The stamper 9 Is attached ^5 
using a stamper holder 12 to the fixed mirror surface 10 
sid . The shape of the prolrusion fomried in the Fresnel 
lens sheet 1 is determined by the shape of the stamper 
holder 12, and the shape of the stamper holder 12 
should be changed in accordance with the protrusion so 
which is to be formed in the Fresnel lens sheet 1 . 
[0017] Based on the present invention, a rcar-projcc- 
tion type screen can be provided in which, without the 
ne d for a tape attachment operation on the outer cir- 
cumferential part of the lens sheets and so on, the paring ss 
of the top of the Fresn 1 lens and so on due to the abra- 
sion caused by the vibration during transportation can 
be prevented. 



[0018] While preferred embodim nts of the present 
invention have been described using specific terms, 
such description Is for illustrative purposes only, and It 
is to be understood that changes and variations may be 
made without departing from the spirit or scope of the 
following claims. 



Claims 



A rear-projection type screen configured from two 
or more overlapping sheet-like members, wherein 
a fixing protrusion is Integrally formed in the sheet- 
like member in such way that neither of the two 
sheet-like members is displaced from the state in 
which the two sheet-like memberis overlap. 

A rear-projection type screen configured from two 
or more overlapping sheet-like members, wherein 
a protrusion, used to attach the rear-projection type 
screen to the main body of a rear-projection-type 
image display apparatus or to the screen frame, Is 
integrally formed in the sheet-like member. . 

A rear-projection type screen configured from two 
or more overlapping sheet-like members, wherein 
a protrusion, which produces a gap between the 
front end of a lens in one of the sheet-like members 
and the other sheet-like member In a state in which 
the two sheet-like members overlap, is integrally 
formed in the sheet-like member. 



4. A rear-projection type screen as claimed in any of 
claims 1 to 3, which is configured from a Lenticular 
35 lens sheet and a Fresnel lens sheet. 



5. 



6. 



7. 



8. 



A rear-projection type screen as claimed in any of 
claims 1 to 3, which is configured from a Lenticular 
lens sheet, a Fresnel lens sheet and a front plate. 

A rear-projection type screen as claimed in any of 
claims 1 to 5, wherein the material of the protrusion 
is same as that of the sheet-like member in which 
said protrusion Is formed. 

A rear-projection type screen as claimed in any of 
claims 1 to 6, wherein the protrusion is fonmed in 
the sheet-like member at the region outside the im- 
age range. 

A rear-projection type screen according to claims 1 , 
2 or 3, which is configured from a Fresnel lens shoot 
having a protrusion and a Lenticular lens sheet hav- 
ing a hollow place which is fitt d by said protrusion. 

A rear-projection type screen according to claim 8, 
further comprising a front plate having a hollow 
place which is fitted by said protrusion. 
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10. A rear-projection typ sere n according to claim 2, 
which is configured from a Fresnel lens sheet hav- 
ing a first protrusion fomned to fix the Fresnel lens 
sheet to the Lenticular lens sheet and a second pro- 
trusion formed to attach the rear-projection screen 5 
to the main bodyof a rear-projection type image dis- 
play apparatus or to the screen frame and a Len- 
ticular lens sheet having a hollow place which is fit- 
ted by said first protrusion. 

10 
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Fig. 1 
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Fig. 1 1 PRIOR ART 



